INTRODUCTION
Heat transfer to structural members is a principal factor in a building fire. Various theoretical and experimental studies have been undertaken with respect to the flame and flame length in order to estimate the heat input. The properties of a flame that grows in the vertical direction have been revealed by many researchers that commonly use fire steadily ignited by a burner; however, there is little research that considers a flame spreading horizontally to a ceiling as a result of a growing fire. [2] In a steadily burning fire that heats the ceiling until the flame length becomes stable, it can be expected that the accumulated heat on the ceiling influences the flame length.
Therefore, in this experiment, the flame height with respect to the developing fire was investigated by using a wood crib that replicates a growing fire in the actual fire. The relation of the burning rate and the flame length with respect to a temporally developing fire can be obtained by measuring the flame length with a time-variable scale of the fire. Figure 1 illustrates the experimental model. The wood crib was installed under a horizontal ceiling whose height was 2.7 m, and the distance from the ceiling was changed by adjusting the height of the crib base. 
EXPERIMENTAL SUMMARY

Experimental model
Measurement parameters
The weight of the crib was measured with the load cells, and the heat release rate was determined based on the mass loss during burning. Thermocouples were installed at 100-mm intervals on the central axis of the crib, and at 200-mm intervals beneath the ceiling in the horizontal direction to measure the temperature of the ceiling jet.
Pitot tubes were installed at 1 mm height from the ceiling on the central axis of the crib to measure the differential pressure. During this experiment, the burning behavior of the crib was captured by a digital video camera. The flame tip on the burning area was determined from the captured image. Figure 2 shows the heat release rate obtained from the mass loss of the experiments Case Nos. 2, 5, 13 and 17. In the early stages of a developing fire, the ascending curves were drawn in each experiment, which can be assumed as fire source αt 2 , and α =0.0055
Experimental conditions
EXPERIMENTAL RESULTS
Heat release rate
(slow) in the slowest rate (Case 2) and α =0.034 (medium-fast) in the fastest rate (Case 17). 
Figure 2 Heat release rate (HRR)
Ceiling jet velocity
Flame length
As shown in Figure 4 , the flame length was measured from the upper face of the crib (the origin) to the ceiling, vertically and then horizontally along the ceiling. Figure 6 shows the correlation of the average flame length (approx. 2 s, 58 frames) and the heat release rate calculated from the mass change when the heat release rate was increasing in the experiments Case Nos. 2, 5, 14 and 17. Data not filled with color (e.g. □) indicates the data of the flame in the horizontal area beneath the ceiling.
RELATION BET WEEN FLAME LENGTH AND HEAT
RELEASE RATE
In the relation between flame length and heat release rate, the inclination is likely to be the same at both the vertical and horizontal flame lengths.
According to Zukoski, [3] the flame length LF is determined by the heat release rate Q, not by the radius of the fire source, and the following equation has been specified:
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Comparing the experimental results and the calculation results of the above equation, although the order is likely to be consistent, the coefficient is different. 
